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II. Timeline of the Atom

A. 460 BC Democritus develops idea of atoms

1. he pounded up materials until he 
reduced them to smaller and smaller 
particles which he called

  ATOMS 
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B. 1808 John Dalton – English school teacher 
suggested that all matter was made up of tiny 
spheres that were able to bounce around with 
perfect elasticity and called them

      ATOMS
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2. Atoms of a given element are exactly alike 
-Atoms can join together (like or different 
types of atoms) the result is a molecule.      
-When atoms of different types (different  
elements) join together, this is called a  
compound.
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3. Law of Definite Proportions – chemical 
compounds always contain the same elements 
in the exact same proportions by weight or mass
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C. 1898 J. J. Thompson – British scientist

1. found that atoms could sometimes eject a 
far smaller negative particle which he 
called an

ELECTRON 

2. His experiment revealed that 
atoms could be divided into smaller 

parts
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D.1904 - Thompson develops the idea that an 
atom was made up of electrons scattered 
unevenly within an elastic sphere surrounded 
by a soup of positive charge to balance the 
electron's charge like plums surrounded by 
pudding.

                             PLUM PUDDING
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E. 1910 Ernest Rutherford

1. Tested Thomson’s plum pudding model: Gold Foil 
Experiment

fired Helium nuclei (alpha particles) at 
a piece of gold foil which was only a few 
atoms thick.
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Most go straight through 
while some get deflected 

slightly due to positive filling
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Experimental	
  Results	
  of	
  Rutherford’s	
  
experiment.
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What	
  this	
  meant….

Thompson’s Plum 
pudding model was 
wrong. Instead, they 
concluded that there 

had be something 
very massive that 
causes particles to 

bounce back.
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E. 1910 Ernest Rutherford

1. Tested Thomson’s plum pudding model: Gold Foil Experiment

a. fired Helium nuclei (alpha particles) at a piece of 
gold foil which was only a few atoms thick.

a. found that although most alpha particles                   
passed through foil, about 1 in 10,000                             
hit and deflected
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b. Rutherford’s proposed a more detailed model 
with a central nucleus. 

i. positive charge was all in a central nucleus. 

ii. Electrons held in place by electrical 
attraction
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F. 1913 Niels Bohr – studied under Rutherford

1. Bohr refined Rutherford's                                
idea by adding that the                             
electrons were in orbits. 

a. Like planets orbiting the sun.

b. Each orbit only able to contain                                     
a set number of electrons.
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Bohr’s Atom

electrons in orbits

nucleus
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He4

2

A. Atomic Shorthand

To find the number of neutrons ....

Take the atomic mass (rounded) - the atomic # = # of neutrons
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the number of protons

the number of protons and
neutronsHe4

2

Atomic mass (mass number)

Atomic number always the smaller #

A. Atomic Shorthand

To find the number of neutrons ....

Take the atomic mass (rounded) - the atomic # = # of neutrons
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the number of protons

the number of protons and
neutronsHe4

2

Atomic mass (mass number)

Atomic number always the smaller #

IN A STABLE ATOM

number of electrons = number of protons

A. Atomic Shorthand

To find the number of neutrons ....

Take the atomic mass (rounded) - the atomic # = # of neutrons
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B. Electrons are arranged in energy levels  or shells 
around the nucleus of an atom
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•      first shell  a maximum of             2 electrons

•      second shell  a maximum of             8 electrons
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•      first shell  a maximum of             2 electrons

•      second shell  a maximum of             8 electrons

   third shell  a maximum of              8 electrons

B. Electrons are arranged in energy levels  or shells 
around the nucleus of an atom
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N
14

7

1. Electron configuration elements are represented 
numerically by the number of electrons in their shells 

2. Electrons fill lower shells before outer shells
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N
Nitrogen 14

7

1st shell – 2     

2nd shell – 5

2  +  5   =  7

1. Electron configuration elements are represented 
numerically by the number of electrons in their shells 

2. Electrons fill lower shells before outer shells
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Cl Si

Na
40

20

23
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16

35
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17

28
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B 5

11

a) b) c)

d) e) f)

Determine the number of protons, neutrons and electrons 
in each stable atom
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a) b) c)

d) e) f)

Determine the number of protons, neutrons and electrons 
in each stable atom
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N
14

7

C. With lewis dot & cross diagrams atoms and 
compounds are represented by dots or crosses to 
show electrons, and circles to show the shells. For 
example;
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Nitrogen

N
14

7

C. With lewis dot & cross diagrams atoms and 
compounds are represented by dots or crosses to 
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Nitrogen

N

XX

X

XX

X

X

N
14

7

C. With lewis dot & cross diagrams atoms and 
compounds are represented by dots or crosses to 
show electrons, and circles to show the shells. For 
example;

1st shell – 2     

2nd shell – 5

3rd shell - 0
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Bohr Model & CROSS DIAGRAMS
Draw the Dot & Cross diagrams for the 

following elements;

O Cl
16 35

8 17
a) b)
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D. Valance Electrons: Electrons in the outer most 
shell

5. Determines how atoms react with other atoms
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To find # of Valance electrons count 
across the top of the periodic table (skipping 
the transition metals in the “d - block”).

1     2 … 3       4     5    6    7    8
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E. Lewis Dot Model: showing an atom using only 
the valence electrons.
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E. Isotopes: Elements with equal protons but 
different number of neutrons.

EX CARBON

C C
6

14

6

12

Friday, January 24, 14



Outer shells are most stable when full.  
Atoms will react with other atoms to become 
more stable.

The charge of the atom is how many 
electrons it will give/donate or take /accept 
from other atoms

If the charge is + the atom has electrons to 
donate
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QUARKS
THE SUB-ATOMIC PARTICLES THAT 

MAKE UP PROTONS AND 
NEUTRONS.

PROTON OR 
NEUTRON

QUARKS
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SUMMARY CONTINUED
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6. An Isotope is when two elements have 
the same number protons but have a 

different number of neutrons. 
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